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(54) ECL CIRCUIT 
(57)Abstract: 

PURPOSE: To suppress increase of a wiring area and to improve the 
fast operability and tlie noise resistance by using an ECL circuit of a 
low voltage level and applying a level stabilizing capacity. 
CONSTITUTION: The transistors TR Q11 and Q1 2 having the 
emitters connected in common to each other form a differential pair. 
The resistance RL7 and RL8 connected between the collectors and 
grounds IN of both TR Q1 1 and Q12 function as the load resistances 
Then a TR 013 and a resistance RCS5 connected between the 
common emitters of both TR Q1 1 and Q12 and VEE function as the 
constant current sources. Meanwhile the resistances RL9 and RL1 0 
function as the load resistances, and a TR 016 and a resistance 
RCS6 function as the constant current sources respectively. In 
regard of the relation of logical levels between the signals of types 1 
and 2, the low levels of signals of both types are equal to each other 
and a high level of signal of the type 1 is higher than that of the type 
2 by about half of logical amplitude. Furthermore a level stabilizing 
capacity CSH1 is connected to the circuit that produces a signal of 
the type 2. 




* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A low of both logical levels has an equal relation of the 1st logical level that consists of the 2nd ECL 
circuit and is generated in the 1st or 2nd load resistance of the 1st ECL circuit of the above and the 2nd 
logical level generated in the 3rd or 4th load resistance of the 2nd ECL circuit of the above characterized by 
comprising the following, and a high level of the 1st logical level of the above — a high level of the 2nd logical 
level of the above — a half grade of amplitude of the 2nd logical level of the above — an ECL circuit 
characterized by a high thing. 

The 1st ECL circuit that has the 1st and 2nd transistor of differential connection by which each collector is 
connected to the 1st power supply individually via the 1st and 2nd load resistance, common connection of 
the emitter is carried out and it is connected to the 2nd power supply via the 1 st constant current source. 
Each collector is connected to the other end of a parallel connection circuit of resistance for level shifts, and 
capacity for stabilization where one end was connected to the 1st power supply of the above individually via 
the 3rd and 4th load resistance, The 3rd and 4th transistor of differential connection by which common 
connection of the emitter is carried out and it is connected to the 2nd power supply of the above via the 2nd 
constant current source. 

[Claim 2]Carry out common connection of each emitter of the 1st and 2nd transistor by which each collector 
is connected to the 1st power supply via the 1st and 2nd load resistance, and the 3rd transistor by which a 
collector is directly connected to this 1st power supply, and it connects with the 2nd power supply via a 
constant current source, a signal level inputted into a base of the 1 st and 2nd transistor of the above — a 
low — equal — and a high level of the 1st logical level — a high level of the 2nd logical level — a half grade 
of amplitude of this 2nd logical level — the 1st logical level of the above of the 1st and 2nd logical levels that 
have a high relation. An ECL circuit, wherein it is a low of the 2nd logical level of the above, and the 2nd 
logical level of the above, a middle level of a high level, or a level generated in the above-mentioned load 
resistance and a signal level inputted into a base of the 3rd transistor of the above is the 1st logical level of 
the above. 

[Claim 3]The ECL circuit according to claim 2 connecting resistance for level shifts, arid a parallel connection 
circuit of stabilization capacity between the 1st and 2nd load resistance of the above, and the 1st power 
supply. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the ECL (Emitter^Coupled Logic) circuit which attained 

voltage lowering. 

[0002] 

[Description of the Prior Art]Although the -4.5V or -5.2V grade was a standard, as for the power supply 
voltage ("Vg^) of the conventional ECL circuit, examination of the voltage lowering circuit is positively 
performed in demands, such as low power consumption of LSI, and voltage lowering. 
[0003]To (a) of drawing 8, and (b), as the typical example, Composition of the voltage lowering ECL circuit 
which operates by V£g=-1.5V (B.Razavi et al., " Low Voltage Techniques forHigh Speed Digital Bipolar 
Circuits, "Dig.Tech.) Papers, 1993 Sympo.on VLSICircuit, and pp.31 -32 are shown. 

[0004]The 1st feature of this construction is using two kinds of signals of the signal (logical level) of Type 2 
shown In the signal (logical level) of Type 1 and the right-hand side of (b) which are shown in the right-hand 
side of (a) of drawing 8 . The relation of the logical level of both signals has equal logic amplitude, and the 
logical level of the signal of Type 1 has shifted it to the half grade high potential side of logic amplitude from 
the logical level of the signal of Type 2. 

[0005]In the example of this d rawin g 8, a high level of the logical level of the signal of Type 1 shown in (a) A 
grand level, A high level of the logical level of the signal of Type 2 which a low shows to -400mV and (b) is - 
200mV, a low is -600m V, and the logical level of this type 2 of signal is shifted by resistance for a shift which 
carries out a postscript, and is generated. 

[0006]The ECL circuit of (a) for obtaining the logical level of the signal of Type 1, Transistor Q^, Qg which 
constitute a differential pair from common emitter connection. Both transistor Q^, resistance Rgg., which is 
connected between the emitter of Qg, and low voltage side power source V^p and works as a constant 
current source. It consists of transistor Q^, equivalent load resistance R|_^ connected with the collector of 
Qg between grounds, and R^g- 

[0007]The ECL circuit of (b) for obtaining the logical level of the signal of Type 2, Transistor Q^, which 
constitute a differential pair from common emitter connection, Both transistor Qg, resistance Rqs2 which is 
connected between the emitter of Q^, and low voltage side power source V^^ and works as a constant 
current source (-RqsiX It consists of transistor Qg, equivalent load resistance R^J^ connected with the 
collector of between grounds, R|^^ ^~^u^ ^"^^ resistance Rg^., for the shift of a logical level. 
[0008] Next, the 2nd feature is that all the signals are premised on a differential signal. 
[0009]Since the constant current source is the simple composition of only resistance R^g^ and Rcs2' 
ECL circuit shown in (a) of such drawing 8 a nd (b) can stop small the voltage needed for this portibn, and is 
promoting voltage lowering. 

[0010]The voltage generated in resistance Rgm ^ ^^^^ above construction V|;;^g(^^, If voltage which 

generates the ON state voltage of transistor Qg or in Vg^ and resistance Rqs2 f^ade into VpQg2, 
power-supply-voltage V^^ needs to fulfill the following conditions. 

If Ve£<-Vp3h,-Vbe-Vpq32 therefore \/^^^^=200my, Vg^^QOOmV, and VRQS2=400mV, about [ V^^=^.5y ] 
voltage lowering will become possible. 

[00/1 1]In this composition, complicated logic is realized by developing horizontally from a viewpoint of vblfage 
lowering, without performing realization of the logic by the conventional ****. In order to explain this 



3 operation, the composition of a data iatch (below, it is called "D latch".) circuit is shown in draw ing 9. 
I [0012]Transistor Qg which constitutes a differential pair from this drawin g 9 by common emitter connection, 
CP Transistor Qy and Qg in which Qg constitutes another differential pair from a data write switch and common 
^1 emitter connection are [ the hold switch of data, transistor Qg, and Q^q ] the objects for the clock signals 
I CLK. As for R|_5 and Rlq, the resistance for a shift, Rpgg, and R^g^ of load resistance and Rg^g ^""^ 
resistance for constant current sources. CLK and the reversal CLK are the differential signals (OV, -400m V) 
of Type 1 obtained in the ECL circuit of (a) of drawing 8. and D and the reversal D are the differential signals 
(-200 mV-600 mV) of Type 2 obtained in the ECL circuit of (b) of drawing 8 . 

[001 3]When the clock signal CLK is a low, in the circuit of this drawing 9 Differential pair transistor Qg, Qg 
serves as one and differential pair transistor Q-^, Qg serves as OFF, when the clock signal CLK is a high level 
conversely, differential pair transistor Qg and Qg serve as OFF and differential pair transistor Q^, and Qg 
serves as one. 

[0014]Therefore, when the clock signal CLK is a low, data write operation is performed, and data holding 

operation is performed at the time of a high level. That is, latch operation becomes possible. 

[0015] 

[Problem(s) to be Solved by the Invention]As stated above, although the voltage lowering composition of 
drawing 8 operates by the about [ V^^=-1.5V ] low voltage and it has the advantage that complicated logic is 
realizable, by composition which shows **** logic to drawing 9 developed horizontally, it also has the 
following problems simultaneously. 

[0016]All signals need to be differential signals and the 1st problem is a point which a wiring channel doubles 
when applying to large scale integration circuit, wiring area area increases, and causes the increase in a chip 
area by extension, a differential signal — the present layout wiring CAD — treatment — being hard . 
[0017]The 2nd problem is that waveform deterioration occurs and rapidity and noise-proof nature deteriorate 
by the switching noise of the resistance for level shifts, and a differential pair. 

[0018]lt is providing the ECL circuit where the purpose of this invention was made in view of the above- 
mentioned problem, the purpose's could operate by low voltage power equivalent to the former, and the data 
signal's could moreover operate also with the single phase signal, and also the waveform characteristic also 
became good. 
[0019] 

[Means for Solving the Problem]As' for the 1st invention, each collector is connected to the 1st power supply 
individually via the 1st and 2nd load resistance, The 1st ECL circuit that has the 1st and 2nd transistor of 
differential connection by which common connection of the emitter is carried out and it is connected to the 
2nd power supply via the 1 st constant current source, Each collector is connected to the other end of a 
parallel connection circuit of resistance for level shifts, and capacity for stabilization where one end was 
connected to the 1st power supply of the above individually via the 3rd and 4th load resistance. It consists of 
the 2nd ECL circuit that has the 3rd and 4th transistor of differential connection by which common 
connection of the emitter is carried out and it is connected to the 2nd power supply of the above via the 2nd 
constant current source. Relation between the 1st logical level generated in the 1st or 2nd load resistance of 
the 1st ECL circuit of the above and the 2nd logical level generated in the 3rd or 4th load resistance of the 
2nd ECL circuit of the above, a low of both logical levels is equal — and a high level of the 1st logical level of 
the above — a high level of the 2nd logical level of the above — a half grade of amplitude of the 2nd logical 
level of the above — it constituted so that highly. 

[0020]The 2nd invention carries out common connection of each emitter of the 1 st and 2nd transistor by 
which each collector is connected to the 1st power supply via the 1st and 2nd load resistance, and the 3rd 
transistor by which a collector is directly connected to this 1st power supply, and connects it to the 2nd 
power supply via a constant current source, a signal level inputted into a base of the 1st and 2nd transistor 
of the above — a low — equal — and a high level of the 1st logical level — a high level of the 2nd logical 
level — a half grade of amplitude of this 2nd logical level — the 1st logical level of the above of the 1st and 
2nd logical levels that have a high relation. It is a low of the 2nd logical level of the above, and the 2nd logical 
level of the above, a middle level of a high level, or a level generated in the above-mentioned load resistance, 
and a signal level inputted into a base of the 3rd transistor of the above constituted so that it might be the 
1st logical level of the above. 
[0021] 

[Function]In the ECL circuit of this invention, waveform deterioration is prevented by changing the logical 
level of the signal of Type 1 from using the stabilization capacity for being able to operate by making some 



signals into a single phase signal, and generating the logical level of Type 2 stably. 
[0022] 

[Example]Below, the example of this invention is described, (a) of drawing 1 is an ECL circuit for acquiring 
the signal of Type 1 , and an ECL circuit for (b) to acquire the signal of Type 2. 

[0023]In (a) of drawing 1 . transistor Q^.| of common emitter connection, Q^g constitutes a differential pair and 
The transistor Q^.|, Resistance R|_y connected between the collector of Q.|2. and a ground line (the 1st power 
supply: high potential side power source), R|_g works as load resistance and commits transistor Q^g and 
resistance Rpg^ which are connected between the transistor Q^^, and the common emitter of Q.,2 and V^^ 
(the 1st power supply: low voltage side power source) as a constant current source. 
[0024]ln (b) of drawin g 1 , transistor Q^^ of common emitter connection, A differential pair is constituted, 
resistance R|_g and R|_^q work as load resistance, and transistor Q^g and resistance R^gg commit Q^ig as a 
constant current source. In this (b), the parallel connection circuit of resistance Rs|^3 for a shift and capacity 
Cg|^^ for noise rejection is inserted between load resistance R[_g, RyQ, and a ground line. 
[G025]in this invention, the logical level relation between the signal of Type 1 and the signal of Type 2 has an 
equal low — a high level of the signal of Type 1 — a high level of the signal of Type 2 — the half grade of 
the logic amplitude of Type 2 — it has set up highly. A high level of -600mV and Type 2 is -200mV, and a 
grand level and a low is [ the low of a high level of Type 1 ] -600mV in the example of drawing 1 . , 
[0626]Vp^ is the reference voltage of the logical level of the signal of Type 1 , and V^g is the reference 
voltage of the logical level of the signal of Type 2, and In this example. They are Vpf=-300mV (a high level of 
the logical level of Type 1, and the intermediate level of a low), and Vp2=~4Q0mV (a high level of the logical 
level of Type 2, and the Intenmediate level of a low). In some signals, a single phase input becomes possible 
so that this may mention later. 

[0027]By having connected level stabilization capacity Cg^^ to resistance Rg^s for level shifts, and parallel, 
the noise of a signal in phase is removed and the waveform characteristic is stable in the circuit (b) which 
generates the signal of Type 2. 

[0028] Drawing 2 is a wave form chart of the output voltage of the logical level of the signal of Type 2 for 
explaining the effect of a waveform improvement, (a) is a wave form chart of the output voltage of the circuit 
of (b) of drawing 8 , and (b) is a wave form chart of the output voltage of (b) of drawing 1 . Expression "3.0e- 
09" of the time of a horizontal axis Becoming expresses "3.0x10 

i0029]As shown in (b) of this drawing 2, in this example, the effect which adopted level stabilization capacity 
Cg^^ has shown up. The direction of (b) rises compared with (a), fall time is small, and it is clear that the eye 
pattern is open good. Especially the improvement effect of the falling characteristic is remarkable, and the 
improvement effect of the waveform characteristic can be checked. 

[0030] Drawing 13 is a figure showing the composition of D latch circuitry of the example of this invention. 
KOKURETA resistance R|^^^ of each [ collector ], R|_^2' '® connected to a ground line via the parallel 
connection circuit of common resistance Rgi^g for a shift, and stabilization capacity Cg^2' Transistor Q^-^ 
which accomplishes a differential pair by common emitter connection, Q^g constitutes a data write switch 
and transistor Q^g and Q20 which cross connection of the collector base is carried out, and accomplish a 
differential pairj by common emitter connection constitute a data-hold switch. 

[0031]Transistor to which a collector is connected directly in a ground line, Object for clock signals and 
transistor and resistance R^jg^ Q22 Transistor Q^-^, The object for constant current sources common to 
Q^g and Q2^, transistor Q24, and resistance RQgg are the objects for constant current sources common to 
transistor Q^g, Q20, and Q22- 

[0032]In clock signal CLK and the reversal CLK, it is a differential signal (0 v) of Type 1 here. -If the sin^e 
phase signal {-200mV, -600mV) of Type 2 is impressed to data signal D for 600 mV and also reference 
voltage Vp2 (-400 mV) is inputted, When the clock signal CLK is a low, it is a differential pair (Q ^y). And it is 
a differential pair (Q ^g). [ the data write switch of Qjg ] When the data-hold switch of QgQ serves as OFF 
and the clock signal CLK is a high level, it is a differential pair (Q ^j). The data write switch of Q^g turns off, 
and a differential pair (Q^g, Q2q) serves as one, and can realize latch operation. In this composition, the 

i 



output Q obtained and the inverted output Q are the differential signals of Type 2. 

[0033]the conventional D latch circuitry shown in dra win g 9 — as [ this ] — a data signal — a single phase 
CO input — carrying out (it is got blocked and reference voltage V^g is impressed to the base of transistor Qg). 
gThe low (-400 mV) of the clock signal CLK becomes equal to reference voltage Vpjg ("400 mV), Although 
g writing operation of data is not performed normally, with this composition, to the low of a clock signal, 
I reference voltage Vpjg is in the high potential side, and can perform writing operation as normal as -200 mV 

also to the single phase input of data. 

[0034] Drawin g 4 is composition when D latch circuitry of drawin g 3 is changed and the signal of Type 1 is 
acquired by the output Q and the inverted output Q. Here, it has the composition of having removed 
resistance RgHS capacity Cg|^2 shifts. 

[0035]It is composition when drawing 5 also changes D latch circuitry of drawin g 3 and constitutes a 
constant current source only from resistance R^gy and RQgg. This composition also becomes possible 
[ performing latch operation ] to a single-phase data signal input. However, since constant current nature will 
get worse and a waveform will deteriorate if resistance Rqs^ is comparable as resistance R^^ ^ and Rli2 or is 
not the resistance beyond it cautions are needed when designing. In this composition, the output Q obtained 
and the inverted output Q are the differential signals of Type 2. 

[0036] Drawin g 6 is an example in the case of making it function not as D latch circuitry but as MUX 
(multiplexer). The single phase signal of Type 2 is used as the signals A and B, and the differential signal of 
Type 1 is used as the signal S and the inversion signal S. Transistor Q^^ which accomplishes a differential 
pair when the signal S is a low. When the signal A is acquired for transistor and in which Q.|g 
accomplishes one and a differential pair by the output M in OFF and the signal S is a high level, The signal B 
is acquired for transistor Q.,-^ and Q^g by OFF and transistor .Qgg, and Qgg is obtained by the output M by 
one. That is, the selector operation and MUX operation which choose either among the input signals A and B 
with the signal S and the inversion signal S are realizable. 

[0037]Drawing 7 is an example in the case of making it function as IKUSUKURYUSHIBU OR / a NOR circuit, 
and uses the differential signal of Type 1 as the signal A as the single phase signal of Type 2, the signal B, 
and the inversion signal B. When the signal B is a low, in one, transistor Q25, and Ogg, for the output E, the 
signal A in OFF When the signal B is a high level, [ transistor Q^.^ and Q^g ] In transistor Q^^ and Q^g, the 
inversion signal A can appear in OFF and transistor Q25, Qgg appears in the output E in one, and exclusive 
OR can be realized. 

[0038]As mentioned above, in this example, it became possible in compound logic to carry out the single 

phase Input of the half signal. 

[0039] 

[Effect of the Invention]As explained above, in this invention, when realizing a low-voltage ECL circuit, 
application of the single phase signal was enabled, and the improvement of the waveform characteristic was 
aimed at by adoption of level stabilization capacity. 

Therefore, there is an outstanding advantage of becoming possible to suppress increase of the wiring area in 
the case of applying to large scale integration circuit by the| former, and becoming possible to raise rapidity 
and noise-proof nature by the latter. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] lt is a circuit diagram of the ECL circuit for acquiring the signal of Type 1 of one example of this 
invention, and the signal of Type 2. 

[ Dra wing 2]lt is a waveform characteristic figure of the output voltage of the ECL circuit of the example of 
this invention, and the conventional ECL circuit. 

[Drawing 3] lt is a circuit diagram of D latch circuitry of the example of this invention. 

[Drawing 4] It is a circuit diagram of D latch circuitry of another example of this invention. 

[Drawing 5ll t is a circuit diagram of D latch circuitry of another example of this invention. 

[Drawing 6] It is a circuit diagram of the MUX circuit of another example of this invention. 

[Drawing 7] It is a circuit diagram of the exclusive "or" circuit of another example of this invention. 

[Draw ing 8]It is a circuit diagram of the ECL circuit for acquiring the signal of the conventional type 1, and 

the signal of Type 2. 

[ Drawing 9] lt is a circuit diagram of the conventional D latch circuitry. 
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